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Amendments to the Claims: 

Please amend claims 1, 4, 5, 6, 8, 12, 16, 19, 20, 21, 25, and 27-30, cancel claims 3 and 
1 8 without prejudice, and add claims 3 1-42 as follows. 

1. (cun-ently amended) A sputtering source comprising: 

a cathode assembly that is positioned adjacent to an anode, the cathode assembly 
including a sputtering target; 

an ionization source that generates a weakly-ionized plasma from a feed gas proximate to 
the anode and the cathode assembly; and 

a power supply that generates a voltape pulse that producGS an e l e ctric field betwccii the 
anode and the cathode assembly , ihe e lectric fi e ld that creates mg a strongly-ionized 
plasma from tlie weakly-ionized plasma, an amplitude and a rise time of the voltage pulse 
being chosen to increase the-^stf ^gly ionized p l-as ma compriijing a volume a_dcnsity o f 
ions in the stronjy^ly-ionized plasma that impact th e gputt e ring target whi eb- enough to 
generate sufficient thermal energy in the sputtering target to cause a sputtering yield e€ 
the sputtering target to be non-lincarly related to a temperature of the sputtering target. 

2. (original) The sputtering source of claim 1 wherein the electric field comprises a quasi- 
static electric field. 

3. (cancelled). 

4. (cun-ently amended) The sputtering source of claim 3- i ftjrther comprising a gas flow 
controUei; exchange moans for exchanflina that controls a How of the feed gas so that the 
feed gas diiluses tlie with a n e w volum e- of - f ee d ^aa v\ hil e applying the clcctr -i<^ al puhi e 
across the new volum e of f ee d gas to g e n e rate additional strongly-ionized plasma.^ 
comprising a s e cond plumlity of io n-s, the s econd plurality of the additional po wer 
creating additional iona that impacting the Gurfaoo of the oputt e ring target, thereby 
g e n e rating additional th e nnal e n e rgy in th e sputt e ring targ e t. 

5. (currently amended) The sputtering source of claim 3^ 4 wherein I t urdi e r comprising n gas 
the feed gas allows additional power to be absorbed by the strongly ionized plasma, 
thereby generating additional thermal energy in the sputtering target.- frxe hange meanii for 
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e xchanging tlie w e aldy - ioaizcd plagmo. with a new volume of feed gas whil e applying 
th e e l e ctrical pulse Qcross 4 h e- n e w - voliiiii e of f ee d gas, 

6. (currently amended) The sputtering source of claim 1 wherein the thermal energy 
generated by th e first plurality of ions that impact in the Sputtering target does not 
substantially increase an average temperature of the sputtering target, 

7. (original) The sputtering source of claim 1 further comprising a magnet that is positioned 
to generate a magnetic field proximate to the weakly-ionized plasma, the magnetic field 
Substantially trapping elections in the weakly-ionized plasma proximate to the sputtering 
target. 

8- (currently amended) Tlie sputtering source of claim 1 wherein the voltage pulse 

generated between the anode and the cathode assembly e loctrical field no r^^ y; th^ wpn i rly 
ionized p lasma excites atoms in the weakly- ionized plasma and generates secondary 
electrons from the cathode assembly, the secondary electrons ionizing the excited atoms, 
thereby creating the strongly-ionized plasma. 

9. ' (original) The sputtering source of claim 1 wherein the power supply generates a ^ 
constant power. 

10. (original) The sputtering source of claim 1 wherein the power supply generates a 
constant voltage. 

1 1 . (original) The sputtering source of claim 1 wherein the ionization source is chosen from 
the group comprising an electrode coupled to a DC power supply, an electrode coupled to 
an AC power supply, a UV source, an X-ray source, an electron beam source, an ion 
beam souice, an inductively coupled plasma source, a capacitively coupled plasma 
source, and a microwave plasma source. 

12. (currently amended) The sputtering source of claim 1 wherein a rise time of the electric 
field voltage pulse is chosen to increase an ionization rale of the strongly-ionized plasma, 

13. (original) The sputtering source of claim 1 wherein the weakly-ionized plasma reduces 
the probability of developing an electrical breakdown condition between the anode and 
the cathode assembly. 

14. (original) The sputtering source of claim 1 wherein the strongly-ionized plasma is 
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substantially uniform proximate to the cathode assembly, 

15. (original) The sputtering source of claim 1 wherein a distance between tlie anode and the 
cathode assembly is chosen to increase an ionization rate of strongly-ionized plasma. 

16. (cun'ently amended) A method for high dq^o&ition rate sputtering, the method 
comprising: 

ionizing a feed gas to generate a weakly-ionized pla.<?ma proximate to a cathode a.'>sembly 
that comprises a sputtcrinQ target : and 

applying a voltage pulse to the cathode assembly to generate g e n e rating a strongly- 
ionized plasma from the wcakly-ionizcd plasma, an amplitude and a rise time of the 
voltage nulse being chosen so that ions in t he strongly-ionized plasma comprising a 
pUirahty of iona positioned proximat e to a sputtcring - t a rget; and 

impactmg the sputtc] » ng4arg e t with th e plurality of ions to-gcncratc sufficient thermal 
energy in the sputtering target to cause a sputtering yield e ^h e sputt e ring tm^got to be 
non-lineariy related to a temperature of the sputtering targe t, thereby increasing a 
deposition rate of the st^uttering . 

17. (original) The method of claim 16 further comprising generating a magnetic field 
proximate to the sputtering target, the magnetic field trapping electrons proximate to the 
sputtering target. 

18. (cancelled). 

1 9. (currently amended) The method of claim 4* _16 wherein the cloctrio field voltage pulse 
a pplied to the cathode assembly generates excited atoms in the weakly-ionized plasma 
and generates secondary electrons from the sputtering target, the secondary electrons 
ionizing the excited atoms, thereby creating the strongly-ionized plasma. 

20. (cuircnlly amended) Tlie method of claim 1 6 further comprising e xchanging a volum e^ 
diffusing the weakly-ionized plasma with a volume of the feed ga$ while ionizing the 
yolume of the feed gas to create m additional volumo of tho weakly-ionized plasma.. 

2L {currently amended) The method of claim 1 6 further comprising exchanging a VQlum e-<»f 
diffusing the strongly-ionized plasma witli a volume of the feed gas while applying the 
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voltage pulse to the cathode assembl y, g e n e ratinp to generate ftn addi Lional volume of the 
strongly-ionized plasma from the volume of the feed gas. 

22. (original) The metliod of claim 16 wherein the peak plasma density of the weakly- 
ionized plasma is less tbaii about 10^^ cm"^. 

23. (original) The method of claim 16 wherein the weakly-ionized plasma reduces the 
probability of developing an electrical breakdown condition. 

24. (original) The method of claim 16 wherein the ionizing the Feed gas comprises exposing 
the feed gas to one of a static electric field, an AC electric field, a quasi-static electric 
field, a pulsed electric field, UV radiation, X-ray radiation, an electron beam, and an ion 
beam. 

25. (currently amended) The rnethod of claim 1 6 wherein the imp acting Lh e sputt e ring target 
with th e plurality of ions in the stronglv-ionized plasma causes ai least a portion of a 
surface layer of tlie sputtering target to evaporate. 

26. (original) The method of claim 16 wherein the peak plasma density of the strongly- 
ionized plasma is greater than about 1 0 ^ ~ cm"^. 

27. (currently amended) A sputtering source comprising: 

a cathode assembly tliat is positioned adjacent to an anode, the cathode assembly 
including a sputterhig target; 

an ionization source that generates a weakly-ionized plasma from a feed gas f i om a first 
volume of feed g as that is lo cated proximate to the anode and the cathode assembly- 

a power supply that generates a voltage pulse that produccs - an olootrio fi e ld between the 
anode and the cathode assembly that creates a strongly-ionized plasma from the weakly- 
ionized plasma, an amplitude and a rise time of the voltage pulse being chosen to increase 
a densitv of ions in the strongly-ionized plasma enough to generate sufficient thennal 
energy in the sputtering target to cause a sputtering yield to be non-lincarly related to a 
temperature of the sputtering target comprising a first plurality of ion i i ; and 

a gas controller for oxchanging that controls a flow of the feed gas to ttic strongly-ionized 
plasma to facihtate the creation of additional ions w ith a s e cond volum e of f ee d gan whilo 
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the clccti'ic field gcncmtos an additional fitrongly ioniz e d plasma compriGing a second 
plurality of ions from th e s e cond volume of f e ed gcis, tho first and th e s e cond plurali ^^ 
ions impacting the sputtering target te ^at generate flufficient additional thermal energy 
in the sputtering target, to oaufie a aputtoring yi e ld of tho aputtoring targot to b e non 
lin e arly r e lated to a t e mperature of th e sputt e ring tor gctT 

28. (currently amended) The sputtering source of claim 27 furth e r compri G ing a gao 
exchange mcana wherein the gas controller controls a flow of feed gas that diffuses fef 
e xchanging the weoldv stronglv -ionized plasma w i th a third volum e of fe e d gas while 
applying the olcotricnl pulac acroiss the third v efe^ m e of fe e d gas . 

29. (currently amended) The sputtering source of claim 27 wherein the thermal energy 
generat e d by th e first and the second plurality of ion^ that impact th e sputt e ring toFg ^ 
does not substantially increase an average temperature of the entire sputtering target. 

30. (currently amended) A sputtering source comprising; 

means for ionizing a feed gas lo generate a weakly-ionized plasma: ajid 

means for generating a strongly - ionizod pla s ma from increasing the density of the 
weakly-ionized plasnia:r4be to generate a strongly-ionized plasma compriski g having a 
density a plurality of ions proximat e to a sputtering targ e t; and 

m e ans for impacting the sputtering target with the plurality - of iona to that generate 
sufifieicnt thermal energy in the sputtering target lo cause a sputtering yield of^ite 
sputt e ring targ e t to be non-Iinearly related to a temperature of the sputtering target. 

31. (new) The sputtering source of claim 1 wherein the rise time of the voltage pulse is in the 
range of approximately 0.1 microsecond to 10 seconds. 

32. (new) The sputtering source of claim 1 wherein the amplitude of the voltage pulse is in 
the range of approximately 200V to 30kV, 

33. (n63w) The sputtering source of claim 1 wherein a pulse width of the voltage pulse is in 
the range of approximately lOniicrosecondto lOseconds. 

34. (new) The sputtering source of claim 1 wherein the ionization source and the power 
supply comprise a single power supply. 
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35. (new) The sputtering source of claim 1 wherein a repetition rate between the voltage 
pulses is in the range of 0. IHz to IkHz. 

36. (new) The sputtering source of claim 7 wherein the magnet is chosen from the group 
comprismg a permanent magnet, an electro-magnet, a balanced magnet configuration, 
and an unbalanced magnet configuration. 

37. (new) The method of claim 1 6 wherein the rise time of the voltage pulse is in the range 
of approximately 0. 1 microsecond and 1 Oseconds. 

38. (new) The method of claim 16 wherein the amplitude of the voltage pulse is in tlic range 
of approximately 200V to 30kV. 

39. (new) The method of claim 16 wherein a pulse width of the voltage pulse is in the range 
of approximately 1 microsecond to 1 Oseconds. 

40. (new) The sputtering source of claim 27 wherein the rise time of the voltage pulse is in 
the range of approximately O.lmicroseeond to lOsseconds. 

4 1 . (new) The sputtering source of claim 27 wherem the amplitude of the voltage pulse is in 
the range of approximately 200V to 30kV. 

42. (new) The sputtering source of claim 27 wherein a pulse width of the voltage pulse is in 
the range of approximately 1 microsecond to 1 Oseconds. 
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